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ABSTRACT . . ^ ' * 

This publication is an interim edition of a' 
curriculum g ui^e published by the Ministry of Education ,,cf British 
Columbia foir use during the 1977-78 schccl year* . This revised guide 
is to- replace the "old** Elementary Science Program first introduced 
in 196«i (Primjary)r 1968 (Intermediate and Grade VII)^, and the 
alternative Haterials Based Program introduced in 1969. The guide 
includes a rationale for revision, the philosophy cf elementary, 
science education, description of 'the programs (three prcgraijs in 
all), the evaluation proceduye, research and reporting skills, and a 
basic equipment and materials list. (GA) ^ , * 



* Beproductions supolied by EDPS are the liest that can be made" * 

* ^ from the original document- * 
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* INTERIM / EDITIONS ' T 

This curriculum guide which outlines the revised Elementary 
Science Program has been published as an INTERIM EDITION for use 
during the 1977-78 school year. ' 

During the early *|rt of the 1977-78 school year, the 
Ministry will welcojne dromments and suggestions relative to' the 
guide. These reactions will be considered in the preparation • 
,6f the final curriculum guide/which it is Anticipated will be ' 
available for the 1978-79 school year. . . 

A second publication related to the revised program will 
also be available for 1977-78. This publication. Materials ^ 
.Baseq Units Program; ^ has ^beeh developed to support one of the 
three programs author ized under the revision. This 
publication will also be in interim form and any reactions . 
from the field will be considered in the preparation of the 
final draft, which will be available for 1978-79. ; 

* ■ ■ 

Reactions should be directed to the Curriculum 
Development ^Branch, Ministry of Education, 835 Humboldtr 
Victoria. 



RELATIONSHIP TO GOALS OF THE CORE CURRICULUM " 

. Among the goals and learning outcomes included in the 
l^^inistry publica-fion What Should Our Children Be Learning - 
Goals of the Core Curriculum are a number which relate, to the 
area of science, part icularly " as indicated in Goal G "To , 
Develop Knowledge of ^Science As Related to Everyday Life " . " 

^ This Goal and the related outcomes have lolen consider'ed 
in the development of this revised program. However as the 
Core Curriculum document will be open to revisioh on the basis 
of ^reactions. Which ard still being received at the time of 
writing, no attempt ha^^been made to relate this document in a 
specific way to this interim curriculum guide. 

One of the ma jor. reasons for pijoducing this curriculum 
guide as an inter im pyiblicat ion for 1977-78 is that such a • 
procedure will permit modifications to be made before the \ 
final edition is printed. it is anticipated that the *f inal ' 
Elementary Science Curriculum Guide (available, for 1978-79) 
wilL reflect in a very specific way the goals ^and learning 
ou|: comes for science as they appear in the final Cpre 
Curriculum document. ' ' ' 
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:•• ■ I. RATIONALE FO R REViSION ^. 

As the result of numerous requests from the field/' ' 
1972 the Ministry establ ished an E l^ementar? ScrerVce; Review 
Committeev ^Duriag the assessment of th^e existiirilg •'♦^pro^f^^ 
this Committee 'prbvided the . opportunity for all elementary <^ 
science teachers in the Province to express their concerns and 
indicate the 'direct ion they felt a. rev i3'ion should .^tate*. On)' 
the basis of the ^reactions received and their- own deliberations,^ 
the. Review Committee reported that the master ials ba6ed 
program developed in 1969, was a very viable program but that it 
was not succe3sful in ^11 situation^. Among the reasons, 
suggested were differences in philo^phy.of teachers and 
schools, differences in ..the teacher pjpepar^t ion, and differences 
in available facilities. The Committee ^recommended the » 
continued authorization of • a materials Uased program but that 
/text fbboks should also be 'm^de available. It was felt that ^ 
some schools and/or teach^rs^ might • wish to use the books in * 
conjjrfnction with the materials based program, whereas others 
'migtft wish to use a textbook program as the basis for their 
teaching of 'science. ' . 

The Revision Committee has developed a new program which. , 
permits these various approaches \ . - . - 



II'- IMPLEMENTATION . 

V ' - - . • ' ' ' 

' -'The' revised program will>be introduced in September 1911. 
ItVill replace the 'old' Elementary Science Program fi^^*^ 
introdiuced in 1964 (Primary) ,^ 1968 Int^ermediate and Gr^e VII) 
and the alternative Materials Based Program introduced in 
19169. • * . V \ 



lllo PHILOSOPHY / 



Tfie philosphy of elementary scienceveducat^ion during 
:he past decade has marnif ested itself in ^he design and 
^Ti^Iementation of^pr.ograms which are pri)narily process 

n^nted. Investjigat ion and inquiry have' been key words in 
jle^cribing the^e p^rograms Programs emphas izin^ the 
acquisition, of factual knowledge were replaced by those with 
an emphasis on method and process. • . ' 

Recent programs attempt to reflect the nature of science 
which maV be defined as the process of seeking -answer^ and 
understandings about the natural world. Equally as important 
IS the knowledge/ skill's and att itudes 'that the ^process 
produces . . ^ 

Theire^is a growing asVgrtion Uy educators that a 
positioii of philosophy entrenched at^either of these 
extremes -is unacceptable as a basis for e lementaf y sc ience 
^teaching. Teeching st^rategies focused at the extremes^ 
have failed to create for students a learning environment 
which encourages/^the' pursuit of scientific literacy - 
knowledge which [has survival value, attitude^ relevant to 
the scientific world of the future , and rat iona 1 critical 
thought processes. A more balanced approach to science 
education' is needed. , 

Invest igat ion ^and problem solving are essential in 
providing experiences with the processes of science: 
Expository Instruction on the other hand, is one method 
^whereby the dontent can be transmitted. It has been 
stated that .... . '^method is meaningless in the absence of 
subject matter, stuff to work upon. Sub ject matter is ^ 
sterile if not permeated with c^estions about how we know, 
and why be bothered to f ind out?. 

The processes we assign to "sciencing" are in fact those 
involved in all learning. . They become science processes 
when they aVe applied to the understanding of scientific/ 
concepts arranged in conceptual schemes. Process, content, 
order - all are interwoven, interrelated, and indispensable. 
A program which recognizes 'that each has a place in > 
elementary science education Would seem. to be reasonable. 

It is possible to identify and define the science 
processes^ Although the extent to which each process is"" 
used yarie^s considerably fro^n one activity to another, little 
doub»t exists, among science educators that the learning of y 
these processes a^approachiss to the acquis it ion of knowledge 
forms a vital component of any science program. 

1 • ■ 

. Morrison, Philip,, Tensions of Parpose , ESI Quarterly Report, 
Educational Development, Cor poration, Newton, Mass. <1966) 



It is the intentfLoa here to provide the opportunit/ for 
• , -the impLementation of a science program which .permits and 
encourages the integration of both process and content.. 
Science irfStruction today must reflect an awareness of the 
need for balance; to do so will place the learner in an ^ 
environment which makes possible the realization Of 
' literacy in scLence<w- ^ ^ 

• ;■ \ . ■ . .. 
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THE ELEMENTARY SCIENCE PROGRAM SHOULI^DEVELOP 
IN STUDENTS, APPROPRIATE SCIENCE ATTITUDES^ 



1. During the Elementary. Science Program thS 
student^ should demonstrate , attitudes of: 

a. . awareness^ appreciation and interest 
for the wdrl^ and its potential * 

• pw curiosity - to question and seek ^ 

answers in the \/arious areasl of Science 

C. rationality - the ability toj Look fpr ^ 
-natural causes of natural events 

dw critical thinking 

. i, .to identify, central issues ' ' V 

ii,^ to recognize underlying assumptions 

A iii. to evaluate evidence or authority 

to rebognize stereotypesf and 
' . cliches 

; - to recognize bias and emotional 
factors in a pr^sentcifcion^* 
^ _ A ~' - to distinguish between verifiable 

'and unyerif iable data 
.- to distinguish betwee*o relevant 
;;i and nonre levant \ . 

-to distinguish between essential 
' . and incide'ata t 

- to recognize the a<^fequacy pf data 

- to Meter mine whether facts 
^ * support a generalization 

' - to check consistency 

iv. to draw warranted conclusions 
e. adapt in a changing world ^ 
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THE ELEMENTARY SCIENCE PROOIAM SHOULD DEVJJLOP IN . 
STUDENTS THE BASIC: PROCESSES AND SKILLS OP SCIENCE 

l\ During the ELertfentar/ Science Program^ the 

student sh^ouLd under stand • and demonstrate the , 
' proce?sses Qf : i . ' c> * * r 

* ■ ' ■ ■ . ■ • , , •- 

a. observing the perception of simiLairities, 
differences and changes us£ng the se;nses 

/ e^. th^ student, using* a ftiirror,. wiLl'*' 

Viistinguish sameness arid -differencesj 

b. classifying -the organization of materials 
events and phenomena into logical groupirigs 
In its beginning stages classifying is a 
sorting pf-oce^s. 

. e.g< the student will sort a given set of 
, block? into sutpsfets based on common^^ 
t characteristics ^ 

c. quantifying -the comparison of objects or 
events to agreed, upon standards of length, 
areas, volpm6, mass, temperature, force; 

a nd t iwe ^ v 

e.iy. the ^studei^t will measure each day's 
^ ^ growth bf sprouting seeds 

d. communicating - tl?e pr.g^entat ion of 

' objects or events through various' me'dia -in 
/ such a manner as to allow for their " 

understanding by' others. Much scientific 
comfnunicastiori is diagrammatic, .n^me^ricaL or 
graphic in form. . - * * 

e.g. the student will explain similairities 
. and differences between seeds and \ 
seed-like materials ' ^ ^ . 

e. interpreting data - the identification of 
; trends from data. It is the perceiving, of - 

these trends which allows for inferring ; 
and predicting to .Qccur. . • 

e.g; after cohsrtructing a graph of the 

lengths of the varioiTs thicknesses* of 
/ water columns before they bead, the 

^ ' student will suggest that thinner 

columns bead sooner^ than thicker, 
columns * ■ » 



f. inferring - the interpretation of data or 
observations and the perception of trends « 
These Lead toward conclusions. 

e.g. given mixtfires of white substances 
and using data previously collected 
concerning powder characteristics , 
the student will suggest the identity 
of the powders forcing the mixture 

g. formulating hypotheses - the formulation of 
generalized s tattements f r om observing or 
inf err ing. Further invest igat ion is then 
required. " 

e.4. after collecting data on temperature 
variations at different heights in 
' the classroom, the student will state 
that temperature is greater at 
increased height 

h. predicting - the use of existing data and 
r inf ormat ion to suggest future outcomes or 

occurrences 

e.g. given a number of go It tees set on 

end within the orbit of a pendulum's 
swing, the student will predict which 

' " < will be the last to be knockec^ down 

i. controlling variables - the identification 
of p'oSs ible var iables influencing the out- 
come of an experiment or investigation. 
Those variables not being tested are held 

'■^ constant 

e.g. the student will investigate the 
effect of plantiriQ depth on seed 
germination by maintaining uniformity 
.cbf all other conditions 

experimenting - the testing of predictions 
and hypotheses by developing appropriate 
procedures . A scientif ic invest igat ion 
and a report ing of the resvil ts should 
follow. 

e.g. in order to investigate one of the 
mealworm' s senses, the student will 
des ign and carry out a test to 
determine il: a- mealworm lias a son^^o 
ol: sine 1 1 



defining operational!/ - the definition or 
identification in precise terms of an -object 
or event so that others can duplicate the 
situation or result, 

e.g the student will describe the procedures, 
outcomes, and results after completing 
an experiment on the behavior of rusting 
^ steel wool in a confined are 

formulating model - the crea^tion of analogies 

to demonstrate or explain an understanding. 

Models might take the form of concrete or 

abstract representation, 

e.g. after; constructing a functioning 

electrical circuit, the student will 
make a diagram using appropriate ' 
electrical symbols illustrating the ^ 
circuit 



Learning 
Outcome 



During the Elementary Science Program the 
student should understand and demonstrate the 
skills of: 



a. using appropriate tools and apparatus 

b. locating, organizing, evaluating and 
reporting information 



c. selecting and using appropriate methods 
to solve prol^lems 
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GOAL C THE ELEMENTARY SCIENCE PROCkAM SHOULD DEVELOP ^ 

IN STUDENTS, SCIENTIFIC KNOWLEDGE 7 

Learning !• During the Elementary Science Program the 
Outcome student should demonstrate knowledge of; 

a. facts, generalizations, concepts/ 
pr inciples '^and laws / 

b. scientific vocabulary 

c. the inter-relationship of the various 

disciplines of science' 

t ■ ■■ 

d. ' the inter-relationship of science with 

ot)ier areas of human experiences 

e. the trans itory nature of scientific "truths" 

f. the history of science as a developing - 
body of know le dge 



An outline qf unit topics for each 
program is provided on pages 1-0 to 
21. In addition, objectives and 
intended learning outcomes are 
stated in teacher guidebooks for 
each program. 
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DESCRIPTION OF PROGRAMS 



Materials Based Units 
(ESS, EYE, Macdonald Educational) 



Space - Time - Energy - Matter (STEM) 
Exploring Science 




THE PROGI^MS. 

'p>6^^a^;ejvfs ion provides thr^ewprogram^. The goals and 
learrylng outcorrjes of elementary Ip^^e nee may be met through 
the /6e lection of one of the pr ogran)iY,choices or through the 
use / of any combination of the progr'ants^ ^ 

PROGRAM A - Materials Based Units Program 

(Manual available from Publication Services) 

■ « 

fis with the mater ia Is biased program introduced in 1969, 
the kits and materi,als which are basic to this program must 
be purchased at the district and/or school level. Certain 
print materials, however, have been ident if ied to support 
this program and these will be .placed ort the Prescribed 
Textbook List and will be provided by the Ministry. 

<« 

PROQRAM B - . STEM Science Program (Addisonr^Wes ley) 

This is a textbook program. The program components which 
will be provided by the Ministry will appear in. the / 
Presci^ibed Textbook List. 

PROGRAM C - Explorin^g Science Program - Laidlaw - (Double day), 

This is a textbook program. The program components which 
will be provided by the Ministry, will- appear in the 
Prescribed Textbook List. 

■ ■ , . . . \. \ ; 

More sp)ecific information about each of the three 
programs follows. To provide addit ional ass istance for 
teachers who wish to use this materials based program, the 
Ministry has also produced a publication Mater iais Based 
Units Program . This publication has been prepared in 
interim form for 1977-78. 
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PROGRAM . : 

Materials Bas^d Units Program 

This program, which is an extensive modification of the 
1969 permissive ■elementary science program, consists of ^ 
teachers? guides, kits and materials^ and some student print 
material selected basically from four sources: Elementary 
Science Study / Examining Your Environment, Science 5/13 and 
. Teaching. Primary Science. It i^s a mater ials based program " 
Wl;iich necessitates the involvement of students in scientific 
activities and explorations. ^ 

Scope and SecTuenc6 

Process^ ~ Scope and sequence charts are provided fpr 
the processes^ - ' 'tfhe charts list both tjie 
marjor and supporting processes for each unit. 
Teachers should select Units which will 
ensure continuing and expanding pupil ' 

_ „ development, in the ^proce^^ "^^-^^^^^^^ - - * 

Content Within the program a balance has been 
maintained betweeh the biological and 
physical sciences. Teachers should select 
units which will ensure the continuing and 
' expanding pupil- development ip both content 
areas . 

Learning Outcomes - ' . 

On the description page for each unit the major processes 
are listed as well as the intended content learning outcomes . 

Manuals and Support Materia l. 

To support the series fron^ which units have been 
selected, the following refeterice material should be 
consultedc 

Elementa ry Sci enceSt udy - McGraw-Hill 

••An Introduction to E-SoS. " McGraw-Hill, Newton, Mass. , 
1966. The philosophy of the EoSoSo approach to science 
education is explained. 

"The McGraw-Hill Evaluation Program for E.S.S." 
McGraw-Hill, Montreal, 1974. Evaluation criteria in 
terms of , observable behaviors are listed to assist in 
evaluating the student's performance. A teacher's 
guide is provided for each unit. 
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Rxamininq Your E nvironment - Holt, "Rhinehart . 6c^ Wington 

' - ^ J, — • ~^ . \ • • ' ^- ^ " ■ 

"Examining Your Environment, An Introduction for Teachers",. j 
^oLt, RhineKart and Winston, Toronto, 1974. ^is guide 
'provides detailed information .^s to how to initiate the 
program, evaluate pupil -progress and integrate the 
activities in this serie's. A specific teacher' ^ guide 
for each unit as well as a sample students ' manual is • / 
- included.. , * - • ^ ' . ^ 

^ Science 5/13 - Macdonald Educational - General Learning Corp, ( 

The teacher's guide for each unit has been divided into 
three parts: one pertains to -the ^irst two Piagetian. 
stages, another with the third stSigte. The final part 
offers teacher background informati^no • 

Teachinq Primary Science - Macdonald aducational - General \ 
^ — ^ — ^ : ^ ~ Learning Gorp^ 

This is an extension of the Macdonald Series. The 
teacher's guide for each unit provides information . 

1 _ cc^ncernan^ ge 1 1 i ng s t a r t e d , "apparatus and organization 

"and "detailed guidance for "deveTop^ 
activities . 

For additional assist^ance specific teacher reference 
books are listed on; the, description page • of most units. 

To provide the pupils with the opportunity to increase 

their knowledge and to practice tesearch and reporting 

skills, a list of student references is provided. This 

List is intended as a guide for .school 1 ibraj: ia'ns and ^ 

teachers when purchasing books to support the 

elementary science program. ^ . 

Equi pment 

Information concerning equipment needs is provided on 
the, description pagie of each unit. 

For some units, prepackaged kits and/or print materials 
are available. Where no kit is available, an equipment 1 ist 
is provided to assist the teacher in organizing the unit. 
The list identifies only those items that under normal 
conditions may not already be available in the classroom or 
school. / J0 P 

For those units where a list has not been provided, 
under normal conditions the necessary equipment is easily - . ' 
obtainable . • 

. In organizing a unit for study, especially those where 
a orepackaged kit is not available, the teacher should study 
the teacher's guide to determine the total equipment requirements. 
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Proqr'am Outline ' ' " /, • . ■ 

BIOLOGICAL ■ . . • 

Year'l' Arilmals |n the Cia^sr^oom^ ^Ess) 
Year 2 Brine Shri"^? (ESs3 
Year 3 Pond Water (ESS) 

' ' . ' OurseXvps (Scienee 5/l3) * 

Year 4 . Earfehworm^ (ESS) v 

Eggs ,anci Tadpoles'; (ESS) ' ' 

Tracks , {eSS) 
Year 5. Behavior of Mealworms (ess) 

Mosquitos (E^S); . 
Year 6 Small Things (ESs) : . ' 

Your Senses (EYE) • 
Year' 7 . Bircjs (EyJ^) - 

SmaLL Creatures (EYE) % 

Year L ' Growing s^?d^ (ESS) 

Early/'Exploratiorfs (Science 5/13) 
Year . 2 Life of g^an^ ancj Peas (ESS) 
Year 3 Seeds aticJ Seedlings (TPs) 
Year 4* Starting :0rom Seeds (ESS) 
: Year 5 Budding ' ^vv/ig^ (ESS) 
Year 6 Tfees {^y^^ 
Year 7 The Dande J- ioO (EYe) 

'PHYSICAL 

Yeai: I Geo Blocks (fiSs) 

■Lights and Shadows (Ess) 
Match and Measure (ESs) 
. Science fjfOm Water Play (TPS) 

Year 2 Early Experiences (Science 5/13) 
Paints arid Materials (TPs) 
Primary Balancing (ESS) 

Year, 3 Candles ("fPS) 

Changes (gSsj Q 
Ice Cubes (ESS) T 

*"Year 4^ F litres ^ix\0, Fabrics (TPs) 

Mirrors ^^^d Magnif iers (TPS) 
Mobiles (e5S) 
Mystery p^wde^^s (ESS) 



. '■ - 14 , 

20 



Year 5" Colpured SoLutions (ESS) 
- • Mini-Climates (eye) • : 

^ , Pendulums (ESS),, 
- . Rocks- St cghaftS ; (ESS) i " 

Structijres (ESS) * • ; ' , 

Year, 6 ^ AstrononJy (EYE) 

Batteries and Bulbs (ESS) 
Mapping Small Places (EYE) 
/Peas and Particlep (ESS) ^ • . 

Year 7 Gases and Airs (ESS) ' 

Kitchen Physics (ESS) • 

Musical Instruments (TPS) * 

Pinhole Photography (B.C.T.F. Lesson Aid) 



\ 
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; . PROGRAM :B ^ ' - 

STEM Science - Addison Wesley 

The STEM Science Program preserits science education in 
a manner where both process and content are interrelated. 

Pour major themes, SPACE, TIME, ENERGY, and MATTER serve 
to group and relate science concepts in this program. At • 
the primary lev^el, concepts and processes are directly 
related to these four themes. Later the themes become 
increasingly inter^lated and form connecting links in a 
scope of content Miit-^includ^s ; matter, human biology, heat 
and temperature, weather, space, light, sound, electricity, 
and magnetism in addition to other areas of study. 

Qpntent and process are both important in, this program. 
^ Throughout the program, however, 'the deve lopment of the 

various processes is of an ongoing and repetitive nature which 
suggests a process-activity orientation. 

* , At every level the program provides basic material 

suitidble for most children at 'that level. , Ofteh this basic 
matofiriaL is expansive enough to include the majority of, as 
well as the except lonal student . Throughout the program/' 
fundamental concepts are repeated in somewhat different forms. 
This serves' both to reinforce thes^ concepts and to provide a 
necessary base for new pupils who enter the program jyith 
little previous background in science. Tliroughout , the 
student is encouraged to engage in *f irst-hand experiences in 
both individual and groups settings. 

The teacher's editions consist of full-colour 
reproductions of each page from the student • s text. ^ 
fissentially f ive support ive elements are provided for each 
lesson in bhe teacher's edition: 



- a statement of the scientific ideas in the lessoh^ 

- intended learning outcomes 

ideas on presenting the less4i)n • 

- suggestions concerning evaluation ' 

- extension and enr ighrpent opportunities- 

The teacher's edition provides information for the teacher 
which facilitates the effective use of^ all components of the. 
program. ^ 

■V,/ ' ■■ ■ 

Main Program component!^ ; 

a. student texts * 

b. student activity record books: years 3-7 
^'^-^Q^^^^eacher * s edition 

d. stated behavioral objectives . • 

e. suggestions for evaluation !' . 

f. recommendod equipmcMit f or "liandr>-on" activities 

g. ovaLuation program (ditto master tests) lovc^Is 3-G 



/ 
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Program outline <* , , . 

. . • \ 

Year 1 Ani,raaLs 

. - Plants ' 
Distance 
Occupying Space 
Order 

Shorter Times 
Longer Times 
Moving Things r - 
Solids 
^ Water 
Air. 
Soil 
Where 

Year; 2 Seeds ^ 
Animals in Autumn 
Standards ^ - 

What is Time? T * 
Measuring Time 
What gloves the Movi^r? . 
..Kinds of Matter. . 
Bits ; ^ . • 

Small vs Large 
, Changes in Matter 
' Plants ^in Spring 
\ Animals irt' Spring . 

boing'^Your Part ' 

Year 3 ' Measurement 

r Motions and Location 
Measuring Tiricie 
Shadows and Light ■ ' ; 
Sunlight on Earth and Mopn ' " . , 
Aj.r and Air Pressur:e ■ , • 
V - Heat and Temperature" . ' 

Coteunlties and Living Things ' 
It All Depends! Helpful or Harmful 



7^^ 
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Year 4. Wati^r and the Land _ - 

The Food You Eat - ;^ - 

. Electric Light Circuits 

Cells, Tissues, and Your Body 
, Friction-Rubbing and Rolling 
Your Body's Needs 
Stars - Night and Day 
Vibrations and Sound ^ ' 
Heat: ^ i ' ^ ^ 
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Year 5 Paths of Light ' • , , / 

CLassifying Living Things. , 
Magnets and Compasses 
Winds an^ Conx^^ection 
Rocks in Layers 
Forces and Motion? 
Changes in Matter 
M^n on the Moori* 

Interdependence of Living Things' 

Year 6 Images, Refraction, and Colour ^ • 

Water in the Air 
:The Earth and Its Neighbours ^/ 
Using Forces y . ' 

Electric Charges and Currents ^ 
Living Things - Continuity ^nd Change 
• Changes in the Land 

Populations ^ 
Changing and Preserving our Environment 

Year . 7 The Interact iorf^f Organisms and'' the Environment 
The Environment . . 
Solar Energy • ^ 
Climate and Biomes 
Ecosystems in Water 

Ancient Ecosystems ; - 

From Generation to Generation 
The Internal Environment ... ' * 

It's Your Decision . .,; a 

Soil, A Product of the Environment- ■ . ^ 

Earth., The Water ;Plq^ne t r - ,; , 

y ■;. . Imbalance in the ' Ecpsys tern*- - v 

' tand Martagoinent Within Limit* ■ ^ ■ 

(Unavailable In 1977-70) ' 



' r . - PROGRAM C 

Expl6ring Science Doubleday Canada « 

The Exploring Science Program has been designed to , 
provide students with Learning experienced in both the 
knowledge . and processes of sciehce. ^ ^ 

The entire program is based upon scienae concepts that 
cluster around forty-five unit ' topics six f or /^each learniag 
lev^l 1-6 (nine .at level 7).. Tjhe program integrates the ^ 
skills and concepts of the biologica 1 'sciencje^ ^ physical 
sciences, , and "earth-space sciences . At each leve l (1-6) , . 
two uriits are devoted to each b£ these three areas, at -year 
seven there are 3 units per area. ^ 

. - ^ • . • •. 

The , content in the program enables students to^ steady 
the major areas of science every year. ' lis students grow . 
and mature from ye^r to year, the. content changes 
accordingly, taking into account the students * abilities, 
understandings, experiences , intefes ts, and reading level. 

" ■' ■ . " , 

In addition, concepts and act ivit ies are tied whenever 
possible t6\:)ther curr iculum areas . At the ;,.pr imary levels, 
experienees. visually enhance language, number, art,» and • 
reading devel\pmG;>iv • At higher levels, the^e tie-ins occur wit! 
social studiesV" health and ^safety, valuing, reference skills, 
career awareness and so on. 

The program provides o.p^:)|Ortuni t ies f or^*:s tudents tp . 
develop ski 11 ,in using the" processes of science^ ' 

•it. ' The teachci^ ' s" edit ion cons is ts of f u 1 1-colour 
reproductions of each page from the students' text with 
oxtondod bottom margins" followed by a t.we Ivo page teacher's 
manual ; The inclusion of the t^>tudonts V poges makes it possible 
to easily point out S9mething on the^ pagt^ for the pupils. The 
extended bottom." margins mcike it possible to have a var iety of 
specific teaching helps immediately available on the Lesson 
page. The teacher Vs manual contains information to help 
the teachor ..understand and use all the componenti^ of the 
procjram effectively. *^ • ' ^' , ' 

"Main P rog r a lu C cm pone n t : • y ■ « " 

a. student texts: (single texts t'or yc^arr, l-(>, year 7 
(r^Muslsty c:)f three rtipdules) 

b. correlated activity books: Years 4-7 * . 

c. teacher's edition including manual 

d. stated performance ob joctives \ 

e. suggt5stions f or evaluat. i on 

. f. reeommondiHi equ i pment f: or "h<UKls -on'V <uM; i y i- 1 icni 
t|. un U t estis <UKi tinswer key in t.eacMuM; " imanuiii | 



Program' Outline 

. BIOLOGICAL S^MEk 



t 



.Year 1 Your Senses * 

\ Living Things ^ ^ ' ; 

^Year 2 Food, for Animals and You . " • . . 

Environment V ■ ^ . ' • • 

Year 3' Seed Plants ^ . ... ^ 

Animal Behaviour, . ' - ; ^ 

Year 4 Plant GrowtK and Behaviot . :. 

Animals and Their Environment • 

Year 5 Small Living Things . . 

Your Body ' , . 

■ ' '■' ^ ' 

Year 6 . Interacting with Your Environment - ^ ' 

Plant and Animal Life Cycles 

Year 7 , Ecology: Interaction in the Erjyironment 
V .Biology: The Study of Living THings 

The Human Body: The Study of Yourself 

PHYSICAL SCIENCES^' 

Yei^r 1 Sorting ' > 

Light and Shac^lows 

Year 2' Measuring .. ' ' :> 

Magnets ^ 

Year 3 Heat , and Tempera turc ' '^'.^ 

• ,,,/Soun<j3- Around/YQu ' - v 

^ Year 4 -^Work aod'Machines 

Solids, i^iq^jids, and Gases \ ^ 

Year 5 E lectr ic ity on the Move 

' Litjlit " 

Year 6. Matter and You 

• Changes in Energy . ' \/ ^ 

Science: Something People Do 

Year 7 Energy for Work and Motion 
^roclinology : lh\ ing Sc iencc 

EART HS-SP ACE. SCIEN CES . ^ ^ 

Yt^ar 1 Timo / \ ' ' ■ \ ■ ; - • 

Year 2 ^he Moon ' \ ' 

Rocks and Soil , , 

A^oar J • Wator'rir\ Your E^vironm^'nt: ^ , x, 

, rl(-X^\tion> Motion^,* and Force . ■ \ . 



-Nr.* 



Year. 4 



Year 5 
Year" 6 
Year 7^ 




A 

kir and Weathrer 
atching the/Sky 

The Chanairfi^ Land 
MappingYthe Earth 

The Eart\ in Space 
Ecosystem .Earth 

Earth: Its Nature and Importance to You 
Water ; More tihan a Resource 
Air: The Changing Atmosphere 
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VI. EVALUATION 



Evaluation determines t;he extent to which the learning 
outcomes have been achieved. In ^addition it should serve to 
improve educational decision making and to redirect learning. , 
Data from subjective and objective tests, self -evaluation, 
interviews, and checklists based on informal observations of . 
student performance can facilitate more effective teaching and 
learning. 

Some examples of how evaluation might be used include: 

Determining student knowledge, skills^ attitudes at 
the BEGINNING of a unit. This will enable the 
instructional program to be tailored to both the 
needs of the individual and those of the group. 

2. ONGOING evaluation during a unit enc^bles students 
to assess their progress and teachers to diagnose 
weaknesses and alter methodsand materials 
accordingly. 

3. Evaluation at the CONCLUSION of a unit enables the 
teacher to ascertain the degree to which outcomes 
have been achieved and to make judgements on the 
overall effectiveness of the instructiqnal program. 

Of primary importance to the teacher of science. is a 
clear understanding of what js to be evaluated. To be 
effective, evaluation should correspond to specific 

objectives selected prior to beginning instruction. 
Evaluation can focus on the va||^ous aspects of science and 
learning; the recall of facts or knowledge, the use of 
processes, the internalizatidn of criteria, reference, should 
continually be made to evaluate criteria developed by the 
group. 

v ■ " ■ ■ - ' ' 

Inherent in the approach to science instruction is the 
recognition on the part of the teacher that teaching and 
learning can involve the participants in experiences which 
need not be evaluated - experiences involving children 
learning to learn. 

Three audiences receive direct benefit from" evaluation; 
students receive concrete , information about their progress, 
teachers are able to plan and redirect programs based on 
factual information, and parents receive a clear statement 
of what students are learning. i' 

Evaluation misused can be destructive. Evaluation 
overused can interfere with the process it is designed to 
assist. Evaluation not used, however, denies teacher, 
student and parent valuable information on progress being made 
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VII. RESEARCH AND REPORTING SKILLS 

The" elementary science program stresses the importance 
of a balance between process and content in science education. 
The curriculum guide states that expository instruction is one 
method whereby content can be transmitted. The program also 
states in its goals and learning outcomes that; during the 
Elementary Science Program, the student shuuldr , 

- demonstrate the self-confidence to initiate 
invesftigations 

-demonstrate the attitude of curiosity - to ^u^stion 
and seek answers in the various areas of science 

- understand and demonstrate the skills of locating,' 
organizing, evaluating and reporting informatiori ' 

- acquire scientific knowledge 

These goals cannot all be realized through teacher 
centered instruction. The accumulated' body of scientific 
knowledge is too vast for the teacher to. impart. Students 
should be trained to find and use information for themselves. 
It is suggested, that in order to achieve this objective, a 
sequential research skills program should be developed and 
initiated in each elementary school. ' . - , 

Such programs are most effective when tljey are developed 
locally. Each school has its unique needs and resources; ' 
these will be reflected ih the research program.' . Many 
schools have developed successful programs through the, 
cooperative efforts of the librarian and staff. It has been. 
fx>und that in the process" of program development a. greater 
undisrstanding of the responsibilities and strengths of the 
librarian and teachers become apparent to all. Once "a staff 
has . undertaken a task of this nature, they feel, a greater 
commitment to make the program a success. 

Elementary school libraries contain a wide range of 
media resources for student ui^e. Students should be trained 
to make. full use of these resources, which might include: ^■ 

almanacs encyclopedias models * ' 

atlases films pamphlets 

biographies film strips periodicals ' 

books globes slides ^ 

community resources graphs te le phone books 

dictionaries ^ magazines 

The role of the librarian is to develop with^ the" teachers 
a sequential^ medi^ research program, to advise the teachers 
of the mater ial ' available , to join teachers in planning and 
organizing lessons and teaching strategies to achieve the 
level of competence expected in the students, to maintain an 
efficiently operated library, to help and advise the teachers 
in the preparation of report assignments and to aid the 
student^ working on library assignments. . , 



It 18 the^ responsibility of teachers, to be involved in 
the development of the media research program; i;o instrUpt 
the students in the skills decided, upon for their grade level 
to review^and refine the skills taught in previous years and' 
^.to teach as many of these skills as possible as an extension 
of the learning situation in the classi:oom. Medi^ research ' 
skills. which are taught put of context with the ^regular 
program are not as effective as they could be/ When it is 
impossible to relate the skills to the classroom situation, 
the librarian should be consulted for assistance. 

The research skills program lends itself to individual- 
ization; each student progressing to the next step when the 
previous skill has been mastered. It is also relatively 
simple to devise independent as well as group assignments. 
In addition, it is possible to design a research topic which 
covers a wide range and then offer the students a choice of 
topic they wish to cover. 

Teachers at times may be disappointed in the qualitj^ of 
reports prepared by students. 'The following is a list bf 
suggestions which may be helpful* 

1. Be sure the pupils have been taught the skills required to 

a. find information . 
""b. discriminate between relevant and irrelevant material 

c. arrange the infprmation in a logical manner 

d. rewrite the information in their own words 

e. use maps and diagrams to • illustrate a point they 
' . .wish to make . 

I 

f. prepare a bibliography ^ 

2. Having decided on . a topic, check with the librarian to 
see that there is enough material on hand and ask for 
suggestions or alternate topics/ and make explicit the. 
skills being taught. 

3. Be specific in giving directions. Most students in the 
elementary grades require a clea^ idea of the teacher's 
expectations. Each pupil ancj the librarian should he ' ; 
given a copy of the assignment which should include the 
following: 

a. the date the assignment is due 

b. the approximate length ' 

c. some aspects of the topic which should be included 

d. whether or not a bibliography is required 

e. whether ojr not rough note.3 should be submitted 
(until the ptudeijt^ are adept at note-taking it has 
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been found that asking for rough notes jipeduces copying 
since each point in the report must have originated 
from the rough notes) 

'ft. how the report will be evaluated , 

Vary the manner in whicll the report will be presented, 
e.g. oral, written/ tape-recorded, video-taped/ 
models and displaya.. ,.j , 
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^ VIII.. BASIC EQUIPMENT & MATERIALS LIST ' 

The following is suggested as a basic list of etjuipment. 
which should be found in every elementary school. Extension V 
of this supply list will depend upon the prograrti chosen* 
Quantities, sizes, and. make of items are left to the discretion 
of purchasers. 

Aquarium, plastic with cover and island 
. Aquariuip, 10-gaI* glass, pump, aerator, etc. 
Alfchohol, (methyl hydrate) 
Aluminum foil 
^ Bags, .polyethylene, assorted sizes 
Balances, equal arm . 
Ba^nces, piegboard beam, two-pan 
Ball and ring set' 
' Balloons, assorted 
Balsa wood 
Barometer, aneroid. 
Beakers, plastic and pyrex 
Bran 

Brushes, cleaning ^' 
Brush, wire 

Burners, alchc^hol ' [ ^ 

' Bulbs, flashlight, assorted 
Cages , animal 

Cans, tins, assorted sizes 
Candles , birthday and standard 
Cheesecloth 
Clothespins 

Compasses <, 
. Corks 

Cotton, absorbent 

Cover slips, plastic and pyrex 

Food colors ^ 

Forceps 

Formaldehyde 

Funnels, glass and plastic . . 
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Gloves, rubber 

Glue^- e poxy and, plastic 

Glycerine 

Goggles, safety 

Holders / battery and bulb 

Hooks, cup , ' 

Hot-plate, electric 

Iodine, tincture 

Iron filings 

Jars, assorted . ' 

Labels ^ 

Lens set - light experiments 

Le ns , Ma gn if ier s y 

Lens paper 

Lightmeter, foot-candle 
Magnets ^ 
Matches 
Measuring tape 

Metal sticks and trundle wheel 

Microscopes, simple 

Mirrors 

Mortar and pestle ^ ' 
Nails, assorted 
Oil - cooking and. mineral 
Pails, plastic 

Pans, aluminum foil, assorted 
Paper clips . 
Paper fasteners 
Paper, waxed 

^Paraffin wax ' 
Petr i-dishes, plastic 
Pins, straight 
Pipe cleaners 
Plastic - Saran Wrap 
P la s ter of Par is 



Plasticene 
Plates, paper 

Prisms , 
Protr'acStors 
Pulleys, assorted 
Ring stands 

Rubber bands ^ 
Rubber sheeting 
Rubber stoppers 
Salt 

Sandpaper 
Scalpels 

Screw-eyes / 
Screws, assorted ' 
Seeds, assortment 
Shovel 

Sieves - varied mesh ' . , 

Slides, microscope 
Spdiuntj^bicarbonate (baking soda) 
Soil, potting 
Sponges 

Spoons,' plastic 

Stain, Eosin-Y and Methylene blue 
Stands, test-tube support 
Steel, wool 

Stir sticks ' ' ' 

Straw plastic and paper 

String . ^ 

Sugar 

Syringes 

Tape - cellulose and masking 
Test tubes - assorted 
Thermometers 

Thread—:' — — — ~ 

Thumbtacks 
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Tools/ triangular files, clawhammer, kpriv^s, 

pliers, 3aw, screwdriver, tin snips, wire 
cutter and stripper, wrench 

Toothpicks * 

Trays pulpkoard, assorted sizes 

Trays, tote 

Trowels 

Tubing, plastic 
Vials, with caps 
.Vinegar 

Washers, variety of sizes and metals 
Weights, lead fishing\ 
Weights/ metric^et 

Wire, electric^Bl bare and insulated 
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